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Abstract In many automation application scenarios, such as assembly and sorting processes, the use of
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industrial robots is an important part of improving production quality and productivity. During the working
processes, safety is one of the primary prerequisites to be considered. In this paper, a safety warning system
based on 3D vision for robots is proposed. First, the system uses 3D cameras to perform high-precision
3D reconstruction of the monitoring scene and fuse multiple point clouds; secondly, the human key points
are extracted and the safety distance between the human and the robot arm is judged according to the key
points; finally, the calculation determines whether the human and the robot are at the set safety distance and
controls the working state of the robot arm. Experimental results show that the proposed safety warning
system is able to work within a large field of view.
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Table 1 Comparison of 9 points’ position

(Pt TR =

= FEIRZEMHPL (mm) EIA AL (mm) M ERZE (mm)
1 (—216, —722,2 206) (—217, —721,2 204) (1,1,2)
2 (99, —780, 2 329) (101, —778, 2 330) @2, 1)
3 (445, —845,2 462) (445, —846, 2 467) 0,1,5)
4 (—178, —525,2 350) (—176, —528,2 354) (2,3, 4)
5 (124, —564,2 477) (124, —564, 2 476) 0,0, 1)
6 431, —569,2 623) @31, —569,2 624) (0,0, 1)
7 (—200, —195,2 544) (—203, —196, 2 545) G, 1L1)
8 (99, —246, 2 660) (99, —246, 2 663) (0,0,3)
9 (435, —263,2822) (437, —261,2 825) 2,2,3)
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